Personal Experience
shows the numbers of patients with cerebellopontine angle tumours seen by me since October 1963. The numbers are small, but one must remember that they are not the product of a neuro-otology clinic, and do not include any of the patients seen by my ENT colleagues at Glasgow Royal Infirmary. Two of the neuromas had been diagnosed previously by otologists elsewhere. Surgical exploration was not carried out in those patients known to have a bronchial carcinoma. Where a primary growth was not detected, and in the heemangioblastoma, the diagnosis was made only after exploration by my neurosurgical colleagues.
Seven neuromas were removed by the conventional suboccipital route by the neurosurgeons up to 1967, and in the same way one very large tumour, which had completely eroded the petrous apex, was dealt with in 1969 ( Table 2 ). The translabyrinthine approach was adopted in 5 cases in . Two patients during that time were shown to have only small tumours on myeloencephalography, were elderly with minimal symptoms and so they were not operated on. Of the 5 translabyrinthine cases, only one was completely removed by this route alone, one was completely removed after dividing the sigmoid sinus, and one after a second-stage suboccipital approach. So 3 were completely removed, and 2 were incompletely removed. It must be emphasized that these were all large tumours, the type that normally would have been dealt with by the conventional approach. Nevertheless, the only notable complication was cerebrospinal rhinorrhcea which occurred in 2 cases. There were no deaths in this group. The facial nerve was divided in 2 and spared in 3, but none recovered worthwhile function and later most had a hypoglossofacial anastomosis. Where the suboccipital route had been used, all 4 patients had their tumours completely removed, but one was dealt with in two stages. There was one death from infection nine days after operation. The facial nerve was divided in one but spared in the others, and 2 have good function.
Bleeding from the tumour vessels was a problem in some labyrinthine operations. On average, 21 pints (1 4 litres) of blood were required in the suboccipital group but 4 pints (2-3 litres) in the labyrinthine group; on average the suboccipital operation took seven hours and the labyrinthine ten hours. These difficulties would be reduced I am sure by the use of a fast air-driven drill.
Conclusion
From this slight experience it appears that the translabyrinthine route would be adequate for small tumours and sometimes might well be the operation of choice. The important thing is to have a team ready to carry out the appropriate operation for each individual patient. Mr H Douglas Fairman (Bristol) In December 1964 the Archives of Otolaryngology produced a monograph entitled Transtemporal Bone Microsurgical Removal of Acoustic Neuromas, edited by William F House MD (House 1964) . In this publication House discussed the early diagnosis of acoustic neuromas, and described the translabyrinthine and middle fossa approaches for removal of these tumours. These operations were to be performed by a team of surgeons, an otologist and a neurosurgeon being prominent members of the team.
This monograph widely publicized the fact that it was possible to diagnose acoustic neuromas at an early stage, and that when so diagnosed, and when they were still confined within the internal auditory meatus (or at least had not extended appreciably beyond it), their surgical removal was within the competence of otological surgeons. The message for me was that, if one operated on these small tumours by these two approaches, one could anticipate a lower mortality and greater possibility of preserving the facial nerve or hearing if one used a microsurgical technique, and that otologists therefore had a considerable contribution to offer. I am not referring to large tumours, which are almost entirely a neurosurgical problem.
House has always stressed the necessity of collaboration with neurosurgeons in the performance of these operations. In 1966 he published an account of his transsigmoid approach to large acoustic neuromas (Hitselberger & House 1966) . This involves extension of the translabyrinthine approach by removing part of the occipital bone and rim of the foramen magnum, and dividing the sigmoid sinus to allow wide exposure of the posterior cranial fossa, and an approach to the cerebellopontine angle from a lateral aspect.
The indication for both translabyrinthine and middle fossa approaches is a small tumour which one can hope to remove without dividing the facial nerve. If there is good hearing, the middle fossa approach is to be preferred, in the hope that, if the tumour can be dissected from the VIII cranial nerve, some hearing can be salvaged.
In December 1968 House edited the second monograph, entitled Acoustic Neuroma, also produced by the Archives of Otolaryngology (House 1968) . In this publication, together with other material, he detailed the results of operating by the mid-fossa, translabyrinthine and transsigmoid routes in 200 cases of acoustic neuroma.
It is now nearly five years since the first monograph, and I thought it would be informative and interesting to find out to what extent House's teaching had been applied in the corner of England in which I live. I wrote therefore to the sixty otologists who are members of the South Western Laryngological Association, and asked them how many new cases of acoustic neuroma had occurred in their hospital and private practices since January 1, 1965, and how they had disposed of them.
From 60 enquires I have had 55 replies. Thirtyfive otologists had found no new cases of acoustic neuroma since that date. Twenty otologists had found between them 33 new cases of acoustic neuroma, which they had been the first to suspect, and all of these (except for 6 cases in Bristol) were sent to the neurosurgeons. Six cases in Bristol were operated upon by otologists, either jointly with a neurosurgeon or with the promise of help should difficulty occur. One of these was later referred to the neurosurgeons, and another prob-ably will be. The other 4 proved to have small tumours, which were successfully removed by the translabyrinthine approach. There was one complete facial palsy and 3 partial facial palsies which recovered. There were no deaths, and no other complications.
It is interesting that of these 55 otologists only five have tackled a case themselves. I know that some small tumours have been among the diagnosed cases, but nevertheless these have been referred to the neurosurgeons, and I wonder why. Where there are both neurosurgical and otological units there is at least a possibility of co-operation between the two. However, the neurosurgeon is secure in his established technique, and does not feel the need of help from an otologist: but the otologist, about to expose and remove an acoustic neuroma, may feel very insecure, and wish for help from one who knows all about the hazards of intracranial surgery. In Bristol we have a very good understanding with the neurosurgeons. They are very helpful, and perhaps this gives us the confidence to go ahead.
In this five-year period, in the neurosurgical centres of Cardiff, Plymouth, Southampton and Bristol, a total of 55 acoustic neuromas have been treated; of these, 22 were referred by otologists and 33 by family doctors or consultant physicians. Most of them had neurological symptoms, but there must have been a time when the otological symptoms were the only ones present, and this is the time to diagnose them if we can. At this stage it is likely that only an otologist could diagnose and also deal with them, with better prospects for the patient.
But out of 55 otologists, 35 had not found one acoustic neuroma in five years. I have missed 3 cases in my own practice. I know of a man who attended an ENT clinic, was fitted with a hearing aid, and three years later was operated on for a large acoustic neuroma, from which he died; and I know of 3 similar cases. My feeling is that many patients with acoustic neuroma attend ENT clinics, perhaps complaining of deafness, and are unrecognized. Most acoustic neuromas are slow growing. If we assume ten years for them to progress from the earliest diagnosable state to the stage where neurological signs are present, then there will be about 100 undiagnosed cases of acoustic neuroma in the West Country at the present time. In this connexion it must be mentioned that of 100 cases of deafness investigated at Southampton, 25 were found to have a retrocochlear deafness, and 8 of these were due to acoustic neuroma.
Almost all which are treated by operation are dealt with by neurosurgeons. They make a unilateral suboccipital approach; they work medial to the sigmoid sinus, and are careful to avoid dividing or puncturing it. Those to whom I have spoken are very satisfied with the approach: they do not like the transsigmoid approach of House, because they fear a major upset of the cerebral circulation and post-operative cedema of the brain. However, comparison of the results of House's transsigmoid operations and those of the Bristol Neurosurgical Unit shows no increase in mortality or morbidity when the sigmoid sinus is divided (Table 1 ). The neurosurgeons take the view that with many large tumours total resection would destroy the facial nerve. This is sometimes a reason for doing a subtotal resection. When the facial nerve 'is preserved, but there is still a nodule of tumour within the internal auditory meatus, they open the canal and remove the tumour themselves, using magnifying spectacles. Most of them do not think the microscope necessary, and therefore do not need the help of a trained microsurgeon. If the figures which I have gleaned from the south-west of England are representative of the country as a whole, then it is obvious that a minority of otologists will have diagnosed an acoustic neuroma at an early stage, and very few individuals will have had any experience, however meagre, of operating upon them.
I am in no way exceptional, and cannot therefore speak about these operations from extensive experience. I have performed the translabyrinthine operation upon 2 patients, and the middle fossa operation upon one.
The translabyrinthine operation, at least the exposure of the internal auditory canal, presents no great problem to the otologist, as the territory is familiar, except that the dissection of the temporal bone goes much deeper than is usual in most mastoid surgery. However, those who have practised exposure of the saccus endolymphaticus will feel at home. The internal auditory canal lies between the level of the lateral semicircular canal above and the saccus endolymphaticus below.
The landmark to the saccus is the posterior semicircular canal, and therefore the lateral and posterior semicircular canals should be identified early, and before the labyrinth is destroyed the appropriate levels may be marked upon the drapes for future reference. The course of the vertical portion of the facial nerve also should be defined at an early stage. Thereafter it is a question of exenteration of the mastoid air cells and the petrous temporal bone, bounded by the middle fossa dura above, the posterior fossa dura and the lateral sinus posteriorly, and the vertical portion of the facial nerve and the aditus anteriorly. On opening into the labyrinth, the superior vestibular nerve, if recognized, will be a sign-post to the fundus of the internal auditory canal. In my cases I have picked up the canal at the other end, by closely following the dura of the posterior fossa, and this is why I have found it necessary to mark the levels very carefully, as it is easy to get lost and dissect too high or too low.
The first case, a small tumour confined to the internal auditory meatus, presented no great difficulty. The tumour was hemorrhagic, and therefore easily seen. The facial nerve was identified and preserved, and the tumour removed piecemeal. A partial facial palsy was produced, which has recovered by about 80 %.
The second case was more difficult. The dissection was too low, and it took a long time to reach the internal auditory canal. For this reason the operation was staged. The canal having been identified and thinned, the wound was closed. The second stage was performed a week later. The dura mater was incised, and the tumour exposed. This proved to be larger than anticipated, and the need for a wider incision of the dura was felt. The neurosurgeon working with me found the exposure too limited for him to make this wide incision, and therefore partial removal of the tumour was accepted. The facial nerve was divided, or partially divided, during these dissections.
In both cases the dura mater was patched with gelatin sponge plaques, and the mastoid cavity obliterated with a free muscle graft. The one case of the middle fossa approach was performed with the collaboration of the neurosurgeon who helped with the previous 2 cases. The tumour was intrapetrous, and there was no useful hearing; therefore the tedious and difficult exposure of the internal auditory canal by following the course of the facial nerve from the geniculate ganglion was not attempted. A large parietal osteoplastic flap was fashioned and turned down; the middle fossa dura was widely elevated, which gave an excellent exposure of the whole of the superior surface of the petrous temporal bone. The tumour was exposed by drilling the bone medial to the arcuate eminence and enlarging the opening with bone punches. The tumour was completely removed, also the facial nerve. In this operation the internal carotid artery was exposed, the tumour having eroded the wall of the carotid canal. Indeed, this modification of House's middle fossa exposure of the internal auditory meatus has been suggested for operations upon the internal carotid artery or the eustachian tube.
I have no experience of the transsigmoid exposure for acoustic neuromas, and as I have already said, the neurosurgeons with whom I work have not yet accepted it.
The complications of these operations are: facial palsy, cerebrospinal fluid leak through the middle ear, hydrocephalus, meningitis, cerebral cedema, infarction of the brain stem and haemorrhage. The majority of fatalities have been due to the last two complications.
One must not give the impression that otologists should operate on all acoustic neuromas; simply that in collaboration with neurosurgeons they could well op-rate on the smaller tumours.
